| CRE, ХУ 
MALAYSIA (2) | < INSTITUTE OF MALAYSIA pu 


Во Catalogue 


(D 
— 
Ф 
A 
= 
5 ER 
С) I = 
_ OO 
n AN 
0 < 
О 
о 2.9 
1 5.9 
_ = > 
O J Ф 
LAZ 








NI 


N 


ч 


23 
ГУУ, у 

j ^ 

Г x ` 

у 

9 

1 
(| 


€ 





"st 


ми! 


Sat 





Во Catalogue 
-or Precast Concrete 
Building System 
Revision 2017 


/ 7777 77 77 


Copyright 


Published in 2017 by 

LEMBAGA PEMBANGUNAN INDUSTRI 
PEMBINAAN MALAYSIA 

Pusat IBS, Galeri Komponen IBS 

Lot 8, Jalan Chan Sow Lin 

55200 Kuala Lumpur 

MALAYSIA 


IBS CATALOGUE FOR PRECAST CONCRETE BUILDING SYSTEM REVISION 2017 
GIDB Malaysia 


Copyright O 2017 by Construction Industry Development Board Malaysia (CIDB) 
ISBN 978-967-0997-09-4 


All Rights Reserved. No part of this catalogue may be reproduced, stored and transmitted in any 
form, or by any means without prior written permission from CIDB Malaysia. 


1 121727 / / 2 





СОМТЕМТ 


Preface || 
Acknowledgement V 
List of Figures vi 


— 


Preliminaries 


Term of reference 3 
Scope of {Пе document 3 
Main objectives 9 
Definitions and notations 4 
Health and safety 5 
Disclaimer 5 
Part 1: Information on Precast Concrete Components 7 
ДЕ Introduction 9 
1.2 Structural Elements 9 
1.2.1 Precast Concrete Beam 10 
1.2.2 Precast Concrete Column 11 
1.2.3 Precast Concrete Load-Bearing Wall Panel 12 
1.2.4 Precast Concrete Floor Slab 13 
1146, Non-Structural Elements {© 
1.3.1 Precast Concrete Non-Load Bearing Wall 115 
1.3.2 Precast Concrete Staircase 15 
1.4 Connections 17 
1.4.4 Column to Base Connection 18 
1.4.1.1 Grouted sleeve connection 18 
1.4.1.2 Pocket foundation connection 18 
1.4.1.3 Steel base plate connection 19 
1.4.2 | Column to Column Connection 20 
1.4.3 Веат o Column Connection 20 
1.4.3.1 Visible connection 22 
1.4.3.2 Hidden connection 22 
1.4.4 Веат to Beam Connection 24 
1.4.5 Slab to Beam Connection 24 
1.4.6 Slab to Slab Connection 25 
147 Slab to Wall Connection 25 
1.4.8 Wall to Wall Connection 





1.4.8.1 Horizontal joint 
1.4.8.2 Vertical joint 


TS Others Design Consideration 
1.5.1 Structural Stability 
1.5.2 Structural Integrity 
1.5.3 Floor Diaphragm 
1.5.4 Fire Rating 





1.5.5 Mechanical and Electrical Services 31 
1.5.5.1 Embedded services 32 
1.5.5.2 Exposed services 22 
1.5.6 Site Management for Precast Concrete Component 32 
Part 2 : Selection of Precast Concrete Components 33 
2.1 Selection of Precast Concrete Components 515 
2.2 Structural Section Properties 35 
2\3 Component Coding 35 
2.4 Metric System 35 
28b Flow Diagram 36 
2.6 Step in Designing and Selecting a Component 37 
- Example 1: Simply Supported Веат 38 
- Example 2: Precast Concrete Column 39 
- Example 3: Continuously Supported Precast Half Slab 41 
- Example 4: Continuously Supported Precast 42 
Prestressed Plank 

- Example 5: Precast Load Bearing Wall 43 
- Example 6: Precast Staircase 44 
Part 3 : User Manual for Components Selections 47 
3.1 Index of Tables for Precast Concrete Components 49 
- Precast Beam - Beam Rectangular (Simply Supported Beam) 53 
- Precast Beam - Beam Rectangular (Continuous Beam) 69 
- Precast Beam - Inverted T Beam (Continuous Beam) 87 
- Precast Beam - Edge Beam (Continuous Beam) 95 

- Precast Square Column 103 

- Precast Rectangular Column 115 

- Precast Half Slab - (Continuous Supported) 123 

- Precast Hollow Core Slab 129 

- Precast Prestressed Plank 133 

- Precast Wall (Load Bearing) 139 

- Precast Wall (Non-Load Bearing) 149 

- Precast Staircase 157 

- Precast Corbel Connection 167 

- Precast Column Nib Connection 173 

- Precast Half Joint Connection 179 

- Wet Joint Connections 183 


References 191 











-гетасе 


Тһе Industrialised Building System (IBS) is aimed to 
increase the productivity of the construction industry 
by accelerating the adoption of mechanisation and 
modern practices of construction. The implementation 
of IBS has been a productive transformation for the 
construction industry and it is growing rapidly. Hence, 
the availability of comprehensive information in the 
form of standard catalogue for key IBS components is 
vital for industry players. 


This document "IBS CATALOGUE FOR PRECAST 
CONCRETE BUILDING SYSTEM (REVISION 2017)" 
produced by CIDB will be the basic reference for the 
design, detailing and manufacturing IBS component. 
This Catalogue will act as reference, information and 
guidance to engineers, architects, consultants, IBS 
manufacturers and contractors enabling them and 
their organisations to comply with the relevant and 
current documentation that accompanies the design 
and manufacture of IBS component. 


CIDB wish to express their gratitude to Jabatan Kerja 
Haya Malaysia, IBS Manufacturers and all industry 
players who involved in the development of this 
Catalogue. This Catalogue will be а beneficial 
reference for industry players to increase the adoption 
of IBS. This is aligned with the government's vision to 
enhance the productivity and economic growth of 
Malaysian construction industry. 


IBS Centre, Construction Technology Division, 
Construction Industry Development Board Malaysia 
(CIDB) 
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Terms of Reference 


The Construction Industry Development Board of Malaysia (CIDB) has developed this 
catalogue as the basic reference for designing, detailing, scheduling, manufacturing and 
member capacities of precast concrete components, according to British Standard BS 
8110:1997. 


This catalogue is published as a reference for contractors, manufacturing engineers, 
planners, architects, developers and other industry players to a guide them in designing 
precast concrete components. 


Another purpose for this catalogue is to expedite the construction period, as the required 
components would be readily available in most precast concrete manufacturing factories. 
This process meets the Open System Concept while reducing component cost. 


Scope of the Document 


The current catalogue contains useful descriptions of precast components, the details of 
precast component and member capacities. Although it only summarises commonly used 
components, the details and information provided are sufficient, useful and applicable to 
assist the users. 


This catalogue consists of three main parts. Part 1 contains all the information on the frame 
system of various precast concrete components, connections and other design considerations 
involved in the precast building system. Part 2 presents a guide for users in designing and 
selecting suitable precast components, along with other technical details. Examples on how 
to use and apply the information in this catalogue are also included in this part. Finally, Part 
3 details the common standard sizes of precast concrete components produced by local 
manufactures. Product specification and drawing details have been included for each precast 
component. 


Main Objectives 


This catalogue aims to provide designers and quantity surveyors (QS) key information and 
references, including the description, sizing and detailing of precast concrete components. 
The objectives are outlined as follows: 
i. Toassist the architect as guide in preparing architectural drawing. 
|. To assist the engineer in producing the tender drawing during the designing process. 
iii. Toassistthe quantity surveyor in providing the tender document during the procurement 
process. 
iV. To assist the manufacturer/supplier in producing shop drawing. 


Definitions and Notations 
The definitions applicable for this catalogue are as follows: 

‘Precast Components’ are defined as structural precast components and are divided into 
seven main categories, namely beam, column, half slab, hollow core slab, prestressed planks, 
staircase and wall (load-bearing and non-load-bearing wall). 

‘Competent Person’ is defined as any appointed Professional Engineer with Practising 


Certificate registered under subsection 10(D) of the Registration of Engineers (Amendment) 
Act 2015 from corporate bodies or consultant firm to provide professional services. 
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‘Manufacturer’ is defined as any person, firm ог company under a contract withthe-Chent 
to perform any work or supply goods in connection with the work or both, includinig-a-süb- 
contractor. 


“Competent Installer' is defined as a person who is expert in at least one precast Component 
installation and certified by CIDB. 


‘User’ is defined as any person (engineer, quantity surveyor, architect, manufacturer and 
installer), Нит ог company who would use this catalogue. 


Safety and Health 


All relevant parties are responsible for ensuring that safety and health within the manufacturing 
plant and construction site conform with legislative requirements, approved standards, 
codes of practice, guidelines, specifications and contractual requirements. They shall also 
cover all practices during construction work, particularly those covered under Occupational 
oafety and Health Act, 1994, Factories and Machinery Act, 1967 and regulations made under 
these acts, such as Factories and Machinery (Building Operations and Works of Engineering 
Construction) (Safety) Regulations, 1986 and Factories and Machinery (Safety, Health and 
Welfare) Regulations, 1970. For purposes of terms and references, the following Acts, 
Regulations and OHS management system standards shall take precedence: Occupational 
oafety and Health Act, 1994 (Act 514) and Regulations, Factories and Machinery Act, 19 
(Act 139) and Regulations and Rules, OHSAS 18001: 2007, MS 1722: 2005 and ILO OH 
2001. 
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Disclaimer 


The information contained in this catalogue is for information, assist and guidance purposes 
only. GIDB makes no representations or warranties of merchantability or fitness for any 
particular purpose. Substantial effort has been made to ensure that all data and information 
in this publication are accurate. АП and any information provided 1$ for guidance purposes 
only, and data must be interpreted at the user's own engineering judgement as CIDB accepts 
no responsibility for using provisions of such data. 


The engineering data provided are not intended in any way as engineering advice or 
services, or as a solicitation for any engineering product or service. Any results from the use 
of these data may not applicable with regard to individual circumstances, and cannot be 
reliable for anything, including, but not limited to, engineering designs or decisions. These 
engineering data are in no way a replacement for a thorough engineering review or design. 
A professional engineer, licensed in the appropriate field, should always conduct a formal 
evaluation under the circumstances. 


Users are encouraged to offer comments and suggestions to CIDB for the improvement 
of the content within this catalogue. As a code of practice, this design guide focuses on 
guidance and recommendations. It should not be guoted as a specification, and particular 
care should be taken to ensure that claims of compliance are not misleading. This design 
guide does not purport to include all the necessary provisions of a contract. The users of this 
design guide shall be responsible for its correct application. 
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INFORMATION ON 


PRECAST CONCRETE 


COMPONENTS 


1.1 Introduction 


A precast concrete framed building 1s one of'the most popular industrialised building systems 
preferred by architects and engineers. This system involves the production of building 
components, as well as егеспоп and assembly of these components, into a desired building 
structure by mechanical means, using as little in-situ construction as possible. The framed 
buildings consist of slab, beam, column, wall and staircase components that are fabricated or 
manufactured off-site. A systematic fabrication process 1$ carried out to consistently produce 
similar components. 


А precast concrete component is casted in a reusable mould, which 1$ then cured under а 
controlled environment, transported to the site and placed at the required position. The 
quality of prefabricated concrete components is normally much better than cast in-situ 
concrete techniques given that the former 1s produced under controlled conditions. 


1.2 Structural Elements 


The common basic structural form for IBS 15 the skeletal frame system. A precast skeletal 
frame system 1$ a structural system that consists of precast concrete slabs, beams, columns, 
walls and staircases that connect together between components as shown in Figure 1. 


. Simply supported rectangular 
beam (Roof beam) 

External beam (Edge beam) 
Internal rectangular beam 
Internal beam (Inverted-T beam) 
Landing support beam 
Ground beam 

Column 

Half slab/ Precast plank 

. Hollow core unit 

10. Staircase and landing 


у 2 
2% 
4. 
5. 
6. 
7. 
8. 
9 








Figure 1. Precast concrete components in the skeletal frame structure. 
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1.2.1 Precast Concrete Веат 


Beams, which are relatively small in prismatic sections but large in Нехига| and shear 
capacity, are the main horizontal load carrying members in skeletal structures. In a precast 
concrete structure, a precast concrete beam must be capable of supporting the self-weight of 
the floor slabs alone while resisting all possible load combinations during precast 
construction, such as torsion. During the temporary construction stage, the floor units are all 
positioned on one side of the beam. This must be considered in the design of the beam and in 
the end connections to the column. 


Beams fall into two different categories, which are (1) internal and (2) external. Usually, 
internal beams are cross-sectionally symmetrical because the floor slabs are on both sides of 
the beam as shown in Figure 2. Meanwhile, the external/edge beams are asymmetrically 
loaded. Figure 3 shows the effect of torsion when floor slabs sit on the bearing. 


Floor slab Floor slab 
/ Difference іп 


floor level 








Figure 2. Internal beam (Inverted T beam) (Elliott, 2002) 


Upstand depth 150 to 
Upstand breadth 75 about 400 mm, usually to 
to b- 125, in same match depth of floor slab 
increments as b / 
т 


Boat depth 150 to about 800 
mm, typically in 75 ог 100 
increments 

b = Breadth from 250 to about 


400 mm, typically in 50 or 75 
increments 





Figure 3. External/ edge beam (Elliott, 2002) 
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The types of beams selected do not depend on the function of the building. However, a flat 
or wide rectangular precast concrete beam 1s commonly used to support a long span hollow 
core slab because it provides sufficient bearing seating for the slab. Meanwhile, to increase 
the ceiling height, inverted T-beams and edge beams are used for internal and external beams, 
respectively. For a floor layout, a secondary beam 18 used to transfer the building load to the 
primary beam, which is connected to columns. 


1.2.2 Precast Concrete Column 


Precast concrete columns are the main vertical load carrying members in precast structures. 
The structural design of precast concrete columns is no different from ordinary reinforced 
concrete columns, except for the loading history that a precast concrete column experiences 
during manufacturing, transportation and erection as shown in Figure 4. The main design 
differences at the ultimate limit state are a function of the type of precast concrete structure 
and the type of connections than the resulting analysis of the column section. 





Figure 4. Lifting a precast concrete column component for erection and installation 


Square precast concrete columns with corbel structures are very common in this 
construction system. Corbels are used to provide support or bearing for beam ends to enable 
the immediate release of the beams from the crane after installation. Precast concrete columns 
can be fabricated up to four storeys high. However, for easy handling and transportation, one- 
and two-storey high columns are more preferred as illustrated in Figure 5. 
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Figure 5.Two-storey precast concrete column 


1.2.3 Precast Concrete Load-Bearing Wall Panel 


Precast concrete load-bearing wall panels have structural, aesthetic and functional features, 
which would result in the construction of an attractive building at a lower cost. These features 
allow the designer to express the structural system on the building facade and can become ап 
important aspect in some designs. The load-bearing wall panels, which are connected at every 
floor level in multi-storey buildings, can be either one-storey or several storeys high, up to 
the maximum transportable length. 


A precast concrete load-bearing wall can be a solid, sandwich or hollow panel that 1s 
suitably arranged to carry vertical and lateral loads. In practice, it 15 more cost efficient to 
take advantage of the inherent strength and rigidity of exterior wall panels, designing them to 
serve as the lateral load-resisting system when combined with the diaphragm action of the 
floor construction. Walls that resist and transfer horizontal loads (lateral forces) parallel to the 
plane of the wall, from the superstructure to the foundation, are referred to as shear walls. 
Thus, these walls serve as vertical cantilever beams. Usually, a structure will contain several 
walls that resist lateral forces ш two orthogonal directions. The effectiveness of such a 
system largely depends on the panel-to-panel connections (Donaldson, 1991). Figure 6 shows 
an example of a quarters building that was constructed using the load-bearing wall system. 


IBS Catalogue For Precast Concrete Building System Revision 2017 Е 


10 





Figure 6. Quarters building using a load-bearing wall system 


1.2.4 Precast Concrete Floor Slab 


During the construction of most types of buildings, precast concrete flooring offers a cost 
efficient and adaptable solution to ground and suspended floors. Moreover, it is widely used 
in commercial and domestic buildings because it offers both design and cost advantages over 
traditional methods, such as cast in-situ concrete, steel-concrete composite and timber floors. 
A wide range of flooring types 1s available to provide the most cost efficient solution for all 
loadings and spans. Given that floors give maximum structural performance with minimum 
weight, they may be used with or without structural toppings or non-structural finishes, such 
as tiles. The advantages of a precast concrete floor include off-site production of components 
with high strength and durability and the fast erection of long span floors at the site. 


A floor slab may consist of many individual components, each designed to cater for 
specified loads, moments or others. It may also consist of a complete slab field wherein the 
loads are shared between the precast components per the structural response of each 
component. The components are joined together to form a diaphragm and are strengthened by 
a cast in-situ structural concrete topping with a minimum thickness of 50 mm, depending on 
the type of component and usage area (Elliott, 2002). 


There are several types of flooring systems available ш our country, which include: 


a) Precast concrete half slab (Figure 7) 
b) Precast concrete hollow core slab (Figure 8) 
C) Precast concrete prestressed plank (Figure 9) 
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Figure 8. Precast concrete hollow core slab 





Figure 9. Precast concrete prestressed plank 
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13 Non-Structural Elements 


1.3.1 Precast Concrete Non-Load Bearing Wall 


Precast concrete non-load-bearing walls are not subjected to any load from the floor and roof. 
These walls may be made of hollow blocks, plaster boards, concrete or others, and are 
suitable for most types of buildings. They can be used for homes, townhouses, 
condominiums, apartments, hotels, schools and others. The wall panels are designed 
considering the structural requirements for strength, safety, sound and thermal insulation and 
fire resistance. Openings for doors and windows are casted into the walls at the 
manufacturing plant. Utility facilities, such as electrical and telecommunication conduits or 
boxes, are flush-mounted and casted into the panels at specified locations. As part of their 
normal practices, carpenters, electricians and plumbers are required to make some slight 
adjustments to fix the utility fittings accordingly. 


A precast concrete wall can be easily manufactured in a factory and transported to the site. 
Given its smooth surface on both sides, wall finishes, such as painting or other desired 
textured surfaces, are easily applied. Speedy construction and durability of finished structures 
are hallmarks of precast concrete wall panels as shown in Figure 10. 





Figure 10. Precast non-load bearing wall 


1.3.2 Precast Concrete Staircase 


Stairs are a vital part for the evacuation of people ш during fires and/or accidents. Staircases 
should be designed to remain intact, and the connections should be detailed in such a way 
that its stability is maintained, especially in cases of accidents. Precast concrete staircases can 
be fabricated either individually or as a complete unit, depending on the structural 
arrangement chosen (Figure 11). A simple support or a degree of continuity by projecting 
steel from the precast components can be used as the connection between the landing and the 
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staircase. The landings (or other supporting structures) support and anchor the precast 
staircase flight, with a continuity force equal to the self-weight of the flight. Meanwhile, the 
structure supports and anchors the landings, with a continuity force equal to the self-weight 
of the flights plus the landings (Fib, 2012). 


During construction, the precast concrete staircase can simply be dropped into the building 
by a crane, even after most of the work has been completed in the rest of the building. For 
example, a tower crane housed in the stairwell can be lifted out after the crane has been used 
to construct all the main elements of the building. A mobile crane can then be used to lift the 
stair units into place through the top of the staircase, which will have been left open at the 
roof level (Riley & Cotgrave, 2014). 


A precast concrete staircase has the following advantages: 


i. Good quality control of the finished product 
11. Rapid construction 
11. Immediate access for following trades 
iv. Better space utilization, since formwork fabrication and storage will not be 
required 
v. No propping 
vi.  Fireresistance of up to 4 hours 
vii. Ability to withstand exceedingly high imposed loads 
vill. Installation of the stairs at any time after the floors have been completed, fully 
utilising the stair shaft as a lifting or hoisting space if required 
ix. Hoisting, positioning and fixing can usually be carried out by semi-skilled labour. 


Nevertheless, enough staircases using each mould must be needed to make casting cost- 
effective. Therefore, for a one-off two-storey building with only one staircase, using precast 
concrete would be inefficient, but for а six-storey building with two identical staircases in 
each floor, 1.6. 12 staircases, precast stairs would be efficient. 





Figure 11. Precast staircase component (flight, landing and mid-landing slab) 
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1.4 Connections 


The most important aspect to consider in precast concrete structures 1s the design and 
construction of joints and connections. There are several different ways of achieving a 
satisfactory connection, such as bolting, welding or grouting. Beams and columns are 
connected to form an integrated frame system before the floor slabs are placed. Hence, 
structural connectors are required to connect all the structural components of beams, columns 
and slabs. The major structural connections include beam to column, column to column and 
column to base, and are either structurally pinned or rigid (Figure 12). The complete precast 
frame must be designed in compliance with the required strength, stiffness, ductility and 


reliability. 


Internal beams to Edge beam to 
column head column head 





Split level 
beams іо | 
column face 


dra Beam to deep 
e Floor level column corbel Beam half joint 
Half joint to “а |4 column splice 


column arm 


Beam to 
Беат to shallow 
column face column corbel 





Column on bolted ~ Column on bolted 
shoe or brackets Ee | 
grouted pocket Column on 

grouted sleeve 


Column in 
base plate on pad 
footing 


Continuous beam 
to column head 





Continuous beam 
to column splice 


Column base 
plate on retaining 
wall 





Figure 12. Types of connections in the precast concrete structure (Elliott, 2002). 


2 IBS Catalogue For Precast Concrete Building System Revision 2017 


15 


141 Column to Base Connection 


The typical and commonly used column to base connections are (a) grouted sleeve, (b) 
pocket foundation and (c) steel base plate. Although the base plate method is the most 
expensive among the three, it 15 more advantageous given that its column may be 
immediately stabilised and plumbed vertical by adjusting the level of the nuts to the holding 
down bolts. The two key approaches in designing the column base into the foundation 
include either pinned or moment resisting, depending on the overall stability requirements of 
the frame and the cost of the project (Elliott, 2002). 


1.4.1.1 Grouted sleeve connection 


The grouted sleeve connection 1$ the most cost efficient and easily used column base 
connection. The precast concrete column is manufactured with corrugated sleeves. The 
projecting bars from the foundation are accurately placed into the sleeves in the precast 
column. Then, the corrugated sleeves are filled with expansive flowable non-shrink 
grout as shown in Figure 13. The column must remain propped until the grout has 
hardened and is usually removed after the first-floor beams and slabs have been placed. 


Precast column 


Sleeve 


Extended 
reinforcement 
from foundation 





Non-shrink grout 


Foundation 





Figure 13. Grouted sleeve connection 


1.4.1.2 Pocket foundation connection 


The pocket foundation is the most cost efficient and easily constructed column base 
connection, especially for large concrete pad footings. The in-situ concrete foundation 
is cast using a tapered box shutter to form the pocket. The foundation may also be used 
to support precast ground beams. Subsequently, the gap between the pocket and the 
column 15 filled with non-shrink grout as the precast concrete column 1$ inserted into 
pocket formed in the footing. The gap in between 15 then filled with non-shrink cement 
grout as shown in Figure 14. 
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Non-shrink grout 


Foundation 





Figure 14. Pocket foundation connection 


1.4.1.3 Steel base plate connection 


The steel base plate type, which 18 larger than the column (Figure 15 (a)), 15 used when 
a moment connection 18 reguired. Usually, confinement reinforcement around the bolts 
is reguired, particularly when a narrow beam or wall 18 used and the steel 15 designed 
based on the principle of shear friction. Meanwhile, as shown in Figure 15 (b), a column 
with a flush base plate 1s used as the pinned connection in the brace frame due to the 
limited moment capacity. The holding down Бой group 18 in line with the main column 
reinforcement. The gap between the plate and foundation in both types 1s filled with 
non-shrink cement grout. 


Precast column 
Angle 


Precast column Angle cap 


Base plate Comer base plate 


Non-shrink grout Non-shrink grout 
Anchor bolts with Anchor bolts with 


nuts ; nuts 
Foundation Foundation 





Figure 15. Steel base plate connection 
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14.2 Column to Column Connection 


In all joint designs, the connection must be able to resist the applied structural forces. It 
should also be clearly determined whether the joint functions as a pinned or moment 
connection. Figure 16 shows a typical column to column connection using a grouted sleeve 
joint. A moment resistance grouted joint 1s formed by casting a small quantity of in-situ grout 
around the projecting reinforcement. А full anchorage bond length 15 achieved by tying the 
bars together length-wise in grouted joints. However, the pressurised grout may be inserted to 
ensure that the in-situ infill grout fully bonds with the steel bars. 


Precast column 
with sleeve 


|<-— Extended rebar 


Dowel barfor 
precast beam 


Precast 


“- 
column 





Figure 16. Typical column to column connection using a grouted sleeve 


1.4.3 Beam to Column Connection 


The beam to column connection 15 the most important part in the precast concrete structures. 
The simplest method of connecting the beam to the column 15 to place the beam on top of the 
column. However, for two or three-storey buildings, it is more appropriate to use a column 
with corbel or nib support (refer to Figure 17). Typically, a beam to column connection may 
comprise two or three beams. Hidden connectors are better than corbels ш multi-beam 
connections due to difficulties ш the casting process. There are few options for beam to 
column connectors, which have been divided into two categories, namely hidden and visible 
connections as described in the next section. The gap between precast components 15 filled 
using cement grout containing a proprietary expanding agent. 
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Figure 17. Typical beam to column connection using corbels 
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1.4.3.1 Visible connection 


Figure 18 shows an example of a visible connection, which is a shallow corbel using a 
grouted sleeve connection. This corbel connection 15 designed as a simple support to 
carry large shear forces, V, at the end of the beam. In practice, corbel connections are 
used extensively in parking structures and when mostly heavy loads are to be 
transferred from beams to column. 


Top fixing cleat 


Precast beam 


Column 


| 
| Projecting rebar 
-- іп grouted tube 





Infill grout 


Levelling and 


459 typically < bearing material 


Reinforced concrete shallow 
corbel cast monolithic with 
column 





Figure 18. Beam to column connection using a grouted sleeve connection (Elliott, 2002) 


1.4.3.2 Hidden connection 


Several connectors exist as hidden connections to link the beam and column elements 
as shown in Figure 19 to Figure 21. Figure 19 shows the welded plate connector, where 
weld preparations have been made to the adjoining beam and column inserts. 
Meanwhile, Figure 20 shows the cleat connector, which normally includes rolled 
structural tees, rolled angles, fabricated plate angles or box gussets that receive a bolted 
connection to both beam and column components. A rolled steel or plate fabricated H 
section in the column 15 presented in Figure 20, while the steel billet connector, also one 
of most commonly used connections, 18 illustrated in Figure 21. А mild steel threaded 
dowel 15 attached through the holes in the projecting billet to a bolted cleat. 
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Figure 19. Beam to column connection using a welded plate (Elliott, 2002) 
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Figure 20. Beam to column connection using a cleat connector (Elliott, 2002) 
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Figure 21. Beam to column connection using a billet (Elliott, 2002) 
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14.4 Beam to Веат Connection 


Figure 22 illustrates a precast beam to beam connection using the nib at the primary beam 
connected by tie steel between the beams. These two precast components are connected using 


casting in-situ concrete. 





Figure 22. Beam to beam connection using the nib at the primary beam 


1.4.5 Slab to Beam Connection 


Figure 23 presents an example of a slab to beam connection using a tie steel. The horizontal 
floor ties are evenly distributed using short length tie steels anchored by bonding into the 
open cores of the hollow core floor units. This connection relies on the pull-out force 
generated by the tie steel that 15 cast into the in-situ concreted hollow core. Adequate 
anchorage must be provided by the tie steel to lock into the bottom of the hollow core. 
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structural 
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Figure 23. Slab to beam connection with topping 
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1.4.6 Slab to Slab Connection 


Slab to slab connection 15 usually done through structural topping as shown ш Figure 24. The 
common minimum thickness 15 50-75 mm. Floor ties are used to provide continuity between 
floor slabs as illustrated in Figure 25. The best approach with regard to floor ties 18 to present 
a continuous ring of reinforcement around each floor slab bay bounded by beams. 


In situ topping 


4 š 
= 
= 


Precast hollow In situ 
core slab infill 





Figure 24. Slab to slab connection on a hollow core slab 
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Figure 25. Slab to slab connection on a precast plank concrete 


1.4.7 Slab to Wall Connection 


The connection between the wall support and the floor requires careful detailing when the 
floor units are supported within the breadth of the walls and have several arrangements. The 
floor slab may be placed on the top of a panel, between two panels at an intermediate floor 
level, in a recess in the panel or supported on a rib of the panel. Figure 26 shows an example 
of a precast floor placed between load-bearing walls at an intermediate floor level connection. 
Several hollow core units may require strengthening to prevent web buckling. 
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Figure 26. Slab to wall connection 








1.4.8 Wall to Wall Connection 


Figure 27 shows a typical precast wall to wall connection that can be achieved through 
horizontal or vertical joints. The vertical joint 15 subjected to forces resulting from the loads 
acting on the panels. Both joints can be grouted using high-strength or small-diameter 
aggregate concrete. 


Precast 
concrete slab 


Horizontal 
connection 


Precast 
concrete 
Wall 


rad | 
| 
| 
| 
| 
| 
| 
| 
| 
| 


vertical 
connection 





Figure 27. Typical wall to wall connection 
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1.4.8.1 Horizontal joint 


Vertical reinforcement in precast walls 15 usually lapped at horizontal joints. For this 
purpose, proprietary grouted steel sleeve splices may be used. Alternatively, the lap can 
be formed by grouting a bar extending from one unit into the metal duct in the 
matching unit. Figure 28 shows the extensive use of in-situ concrete and tie steel, while 
Figure 29 shows a wall connection using welded joints. 


Grout flow 
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Figure 28. Horizontal wall to wall connection using reinforced in-situ joints (Elliott & Jolly, 2013) 
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Figure 29. Horizontal wall to wall connection using welded joint (Elliott & Jolly, 2013) 
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Vertical joints between precast wall panels are typically cast in-situ type joints. A 
horizontal reinforcing bar from a precast panel projects into the joint zone and 18 
overlapped or welded with the horizontal reinforcing bar from an adjacent panel as 
shown in Figure 30. Alternatively, the two panels can also be joined together using 


embedded plates, bolts and welds and connecting plates. 
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Figure 30. Vertical wall to wall connection 
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1.5 Other Design Considerations 


1.5.1 Structural Stability 


Structural stability ш precast concrete construction 1s achieved when all connections are 
activated. Hence, stability and safety are important factors that need to be considered when 
designing the structure at all stages of construction. 


A structure 15 designed to achieve overall stability, during and after construction. When 
erecting a structure, it 1s important to provide temporary supports and bracings to strengthen 
lateral stability. However, to design for horizontal stability, we need to ensure that all dead 
loads, imposed loads and wind forces are transferred to the foundation system. 


An assessment of the safety of the structures, loss of stability and post-buckling behaviour 
is essential. For instance, the peripheral ties in the floor act as a tensile reinforcement 
allowing the floor diaphragm to resist the plane moments caused by horizontal wind forces. 
These forces may possibly lead to column misalignment, tilting of the building and other 
defects. 


However, in compliance with project requirements related to architecture, structure and 
commerce, the overall stability, strength and reliability of a building need to be ensured by a 
competent person in accordance with the relevant code of practice. The above requirement 
also applies to precast concrete components specified in this catalogue. 


1.5.2 Structural Integrity 


Structural integrity 1$ the ability of the structure to overcome local failure. Failures are 
initiated by accidental loads that have not considered in the design. These accidental loadings 
include errors in design or construction, local overloading, service system (gas) explosion, 
bomb explosion, vehicular and falling material impacts, intense localised fire, foundation 
settlement and seismic effects. All of these accidents can cause progressive collapse in 
precast structures. 


To reduce or eliminate accidental loading risks, designing for accidental damage 18 
introduced. Three alternative methods are used in designing for accidental damage and are 
presented as follows (Trikha and Ali, 2004): 
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Alternative methods Description 


Elements and connections vital to the ability of the entire 
structure to withstand an ultimate pressure of 34 kN/m* 
(clauses 2.6.2 and 2.2 of Parts 2 and 1, respectively, BS 
8110). This solution is impractical and uneconomic. 


Designing of key elements 


The intact elements that provide an alternative path after 
each vertical load-bearing element, except when the key 
Designing of “bridging” element in each storey is considered lost in turn (clause 
elements 2.6.3, Part 2 and clauses 2.4.3.2 and 2.4.4.2, Part 1, BS 
8110). This method is not cost efficient as most members 
have to be heavily reinforced. 


Formation of a 3-dimensional network of continuous and 
Provision of structural ties fully anchored tensile elements. This is the most adopted 
method of preventing progressive collapse. 


1.5.3 Floor Diaphragm 


The floor diaphragm is a horizontal system that transmits lateral forces to vertical-resisting 
elements. The floor needs to be designed as a diaphragm when the distance between the 
bracing elements is large enough to sustain the shear forces and bending moments. In precast 
concrete buildings, stability 1s achieved in two ways, which include (a) transmission of the 
horizontal wind loads to the shear walls or moment resisting frames in the floor and (b) 
transmission of the each flooring level’s horizontal reaction forces to the foundation via 
columns or bracing elements. The robustness and redundancy of a structure is highly 
dependent on the performance of the diaphragms. How the diaphragm behaves depends on 
the floor plan geometry, which could include (a) a Virendeel girder as shown in Figure 31 or 
(b) the more usual deep horizontal beam having a compression arch and tensile chord as 
shown ш Figure 32 (Elliott, 2002). 


Aside from wind loading, the floor diaphragm may be subjected to additional horizontal 
forces brought by the lack of structure verticality, temperature and shrinkage effects and in- 
plane or catenary forces as consequence of abnormal loading or accidental damage. When the 
precast floor units are not capable of carrying horizontal forces in the floor diaphragm, the 
diaphragm forces must be transmitted by other means, which may include structural topping. 
In other words, the precast floors act as a permanent shuttering. The shear is carried entirely 
by the reinforced in-situ concrete topping (Elliott, 2002). 
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Figure 31. Virendeel girder (Elliott, 2002) 
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Figure 32. Deep horizontal beam (Elliott, 2002) 


1.5.4 Fire Rating 


The structural components must comply with fire rating requirements as specified in the 
relevant standard and local authority requirements. 


1.5.5 Mechanical and Electrical Services 


In the precast concrete construction system, pre-planning and pre-determining almost all 
mechanical and electrical (M&E) services inside individual precast panels 1s necessary. This 
requirement changes the standard working practice, which can be overwhelming for 
contractors who are not accustomed to it or lack the necessary resources. However, such pre- 
planning can prevent errors in M&E services, improve quality and reduce delays and costs. 
M&E services can either be embedded or exposed. 
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1.5.5.1 Embedded services 


Mechanical and electrical services can be embedded in either the floor or wall slab. 
Horizontal services embeds relevant elements in either the floor slab topping or precast 
half slab, whereas vertical services embeds elements in the precast wall. 


Embedded services should be pre-determined and pre-planned to coordinate the 
interfaces of all horizontal and vertical elements. This 1$ to ensure that all services are 
accommodated and well organised without affecting the structural characteristics of the 
panels. 


1.5.5.2 Exposed services 


Another method of installing M&E services is through external trays known as exposed 
services. They are more advantageous given that they reduce pre-planning activities 
and are very flexible to any changes or additional M&E services. 


Vertical service lines should be generally pre-planned and concealed within the walls. 
This 1s facilitated through the use of *pockets" or wide grooves in precast panels left for 
connections, such as power points, electrical wirings or piping for a fan coil unit. The 
positions of the connecting pockets would have to be predetermined. Fortunately, this 1s 
easier to accomplish in typical landed housing environments. The pockets would be 
grouted with appropriate material after the M&E connections are done at the site. The 
size of the pockets should be slightly larger to cater for site tolerance and ease of 
connection. 


Horizontal service lines are installed on top of the precast floor slab at the site. These 
services would be later concealed in the concrete topping layer. 


1.5.6 Site Management for Precast Concrete Component 


The systematic production of precast components at the factory should also be efficiently 
managed at the construction site. This ensures the timely delivery of correct components 
without any defects in order to effectively accomplish the fabrication process. Transporting, 
handling, storing and installing of components should be managed efficiently and in 
accordance with practices given in the guidelines of the Construction Industry Standard, CIS 
9:2008. 
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2.1 Selection of Precast Components 


Precast concrete components and their technical details are compiled and presented as a 
catalogue in Part 3. The said catalogue contains basic information for precast concrete 
components, such as section properties, capacities and detailing. Users may use this catalogue 
as a guide in choosing the appropriate size of precast concrete components at various зрап 
lengths and live loads. 


This part serves as a guide for users in designing and selecting suitable precast concrete 
components available in the market. Components available and produced by local 
manufacturers are beams, columns, half slabs, hollow core slabs, prestressed walls and 
staircases. Examples on how to use and apply the information are illustrated in the catalogue. 
However, users still need refer to a competent person for other details, including production, 
handling, delivery, storage and fabrication of the precast concrete components as reguired. 
Moreover, typical examples of connections are provided to assist users in applying them. 
Other types of alternative connections have not been incorporated in this portion. 


2.2 Structural Section Properties 
This catalogue contains the common standard sizes of precast concrete components produced 


by local manufacturers. If other sizes unspecified in this catalogue are required, the user shall 
refer to a competent person for further advice. 


2.3 Component Coding 


This catalogue provides details and properties of structural precast concrete components, and 
identifies each component with a code. The coding system has units and abbreviations 
specifying a respective product, allowing users to browse through the names of the respective 
precast components. However, this catalogue will be updated accordingly from time to time. 


2.4 Metric System 
The metric system, known as the International System of Units (abbreviated as SI), 18 the 


system of measurement and dimension used for all plans, details and specifications in this 
catalogue. 
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2.5 Flow Diagram 


A guideline for users in designing and selecting suitable precast concrete components 1s 
shown in the Flow Diagram (Figure 33). 


Сотрще value of deflection, moment and shear 
forces from the design analysis 


Refer to Tables for precast components to select 
preferred section for relevant Table of Component. 


Precast beam 
Precast column 
Precast half slab 
Precast prestressed plank 
Precast wall 
Precast staircase 


Select suitable component details that meet the 
moment capacity, shear capacity and axial load 
capacity of the designed component respectively. 


Check for overall stability, strength and reliability of 
the whole design 





Figure 33: Flow diagram for designing and selecting suitable precast concrete components. 
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2.6 Steps т Designing and Selecting a Component 


Detailed steps in designing and selecting the appropriate standard precast concrete 


components. 
Step 1: Analyse structural framing of the building to compute the required moment 
and shear 


1. Precast beam 
- Moment (kNm) 
- Shear (kN) 


п. Precast column 
- Axial load (kN) 
- Moment (kNm) 

11. Precast half slab 
- Moment (kNm/m width) 
- Shear (kN/m width) 

iv. Precast prestressed plank 
- Axial load (КМ) 
- Moment (kNm) 

v. Precast wall 


- Axial load (kN) 
- Moment (kNm) 


Step 2: Selection of preferred section 


Refer to Index of Tables for Precast Components at page 49 — page 51 to select 
preferred section for relevant Table of Components. 


Step 3: Table of Component 


Select suitable component details that match the moment, shear and axial load 
capacities of the designed component from the Table of Components. 


Examples on how to use the catalogue tables are given below. 
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Simply Supported Precast Concrete Веат 


To design a simply supported precast rectangular beam of 6.0 metre long with ultimate 
moment of 90.41 kNm and shear force of 60.27 КМ. 


Step 1: 


Step 2: 


Step 3: 


List out given data as follows: - 
Installation stage design: - 


During installation stage, perimeter beam 15 designed to support selfweight of 
beam only. 


Final stage design: - 


Ultimate moment, Mu = 90.41 kNm 
Shear force, V = 60.27 kN 
Length of simply supported beam 26m 

High Tensile reinforcement, fy = 460 N/mm* 
Mild steel, Ту = 250 N/mm* 


Compressive strength of concrete, Ка = 35 N/mm? 


Compressive strength of concrete during installation and final stage is 25 
N/mm’ and 35 N/mm? respectively. 


Selection of preferred section 


Refer to Index of Tables for Precast Components on Page 49-Page 51 to search 
for relevant Table of Component required. Information required 1s shown in 
Table 4 on Page 63. 


Code of Component 


Deduce maximum moment and maximum shear capacity from Table 4 on 
Page 63 and select Code of Component. Select suitable component details 
based on values greater than required. The Product Code BR-2055-L6 is then 
selected which contains following properties and conforms to given data as 


above. 

Maximum moment, Mu = 107 kNm 
Maximun shear, У = 71 КМ 

Size of beam = 200 x 550 mm 
Main reinforcement = 2120 

Links = R10-250 c/c 
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Example 2: 


Precast Concrete Column 


To design 4.0 metre high a sguare precast concrete column, with 200 kN maximun axial load 


and 3.0 kNm maximum moment at installation stage. While at final stage, the maximum 


axial load and maximum moment of the column аге 1800 kN and 60 kNm respectively. 


Step 1: 


Step 2: 


Step 3: 


List out given data as follows: - 
Installation stage design: - 


Maximum axial load, Ni — 200 kN 
Maximum moment, Ма ог Му = 3 КМт 


Final stage design: - 


Maximum axial load, М; = 1800 kN 
Maximum moment, Mr or Myr — 60 kNm 
High tensile reinforcement, fy = 460 N/mm? 
Mild steel fy, = 250 N/mm’ 


Compressive strength of concrete, Ё = 35 N/mm’ 


Compressive strength of concrete during installation and final stage is 25 
N/mm? and 35 N/mm? respectively. 


Selection of preferred section 


Refer to Index of Tables for Precast Components on Page 49-Page 51 to look 
for relevant Table of Component required. Information required is shown in 
Table 23 on Page 108. 


Code of Component 


Deduce maximum axial load and maximum moment for both initial and final 
stage from Table 23 on Page 108 and select Code of Component. Select 
suitable component details based on values greater than required. The Product 
Code CS-3535-03 15 then selected which contains following properties and 
conforms to given data as above. 
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Installation stage: - 


Maximun axial load, Ni = 300 kN 
Maximum moment, Mxi or Myi = 12 kNm 

Final stage: - 

Maximum axial load, Nr = 2200 kN 
Maximum moment, Mr or Myr — 65 kNm 

Size of beam = 350 x 350 mm 
Main reinforcement — 4T25 

Links — R10-300 c/c 
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Example 3: Continuously Supported Precast Concrete Half Slab 


To design a continuously supported precast half slab with ultimate moment at mid span and 
support of 10.51 kNm/m width and a shear capacity of 17.52 kN/m width. The slab span 1$ 4 
metre, tensile strength of slab is fy = 460 N/mn and compressive strength of slab is fou = 35 


N/mm’. 
Step 1: List out given data as follows: - 
Ultimate moment at mid span 
and support, Mu = 10.51 kNm/m width 
Shear force, V = 17.52 kN/m width 
Slab span =4m 
High tensile reinforcement, fy = 460 N/mm? 
Compressive strength of slab, feu = 35 N/mm? 
Step 2: Selection of preferred section 
Refer to Index of Tables for Precast Components on Page 49-Page 51, to 
search for relevant Table of Component required. Information required 1$ 
shown in Table 28 on Page 127. 
Step 3 : Code of Component 


Deduce maximum moment and maximum shear capacity from Table 28 on 
Page 127 and select Code of Component. Select suitable component details 
based on values greater than required. The Product Code HS65-150 is then 
selected which contains following properties and conforms to given data as 
above. 


Ultimate moment at mid span 


and support, Mu = 30 kNm/m width 
Shear force, V = 47 kN/m width 
Slab span =4m 

Thickness of precast half slab, T = 65 mm 

Overall depth, D = 150 mm 

Main reinforcement = T10-100 c/c 
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Example 4 : Continuously Supported Precast Concrete Prestressed Plank 


To design a continuously supported precast concrete prestressed plank of 90 mm thick with 
superimposed dead load (SDL) of 1.7 КМ/ш and live load of 3.0 kN/m^. The slab span is 4.5 
metre. The compressive strength of precast prestressed slab is Ға = 50 N/mm? and topping is 
feu = 35 N/mm’. 


Step 1 : List out given data as follows :- 
Superimposed dead load, SDL = 1.7 kN/m* 
Live load = 3.0 kN/n 
Slab span =4.5m 
Compressive strength of precast slab, fcu = 50 N/mm? 
Compressive strength of topping slab, fu = 35 N/mm? 
Step 2: Selection of preferred section 


- Refer to Index of Tables for Precast Components on Page 49-Page 51, to 
search for relevant Table of Component required. Information required is 
shown in Table 30 on Page 137. 


Step 3: Code of Component 


Gather dead load and live load from Table 30 on Page 137 and select Code of 
Component. Select suitable component details based on values required. The 
Product Code PSP90-165-04 then selected which contains following 
properties and conforms to given data as above. 


Length of slab = 4.5 т 

Superimposed dead load, SDL = 1.7 kN/m 

Live load = 3.0 kN/m 

Thickness of precast half slab, Т = 90 mm 

Overall depth, D = 165 mm 

Strand formation = 6M (medium size of 12.9mm) 
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Example 5 : Precast Concrete Load Bearing Wall 


To design for precast wall with thickness of 200 mm, ultimate axial load, Nw of 1500 kN/m 
and moment of 92 kNm/m. The compressive strength of precast concrete load bearing wall 1$ 
fou = 35 N/mm’. 


Step 1 : List out given data as follows :- 
Wall Thickness — 200 mm 
Ultimate Axial Load = 1500 kN/m 
Maximum Moment = 92 kNm/m 
Floor Height сот 

Step 2: Selection of preferred section 


Refer to Index of Tables for Precast Components on Page 49-Page 51, to 
search for relevant Table of Component reguired. Information reguired 1$ 
shown in Table 34 on Page 143. 


Step 3: Code of Component 


Gather clear height, ultimate axial load value and maximum moment from 
Table 34 on Page 143 and select Code of Component. Select suitable 
component details based on values reguired. The Product Code WB200-02 
then selected which contains following properties and conforms to given data 


as above. 

Wall Thickness = 200 mm 
Ultimate Axial Load = 1500 kN/m 
Maximum Moment = 92 kNm/m 


Main Reinforcement (vertical/horizontal) = T20-125 / T10-300 
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Example 6 : Precast Concrete Staircase 


To design for precast staircase of 150 mm depth with maximum flight length of 3.0 m and 
floor height of maximum of 3.3 m. The compressive strength of precast staircase 1$ fcu = 35 
N/mm. 


Step 1: List out given data as follows :- 
Length of flight = 3.0 т 
Floor to floor height = 3.3 т 
Step 2: Selection of preferred section 


Refer to Index of Tables for Precast Components on Page 49-Page 51, to 
search for relevant Table of Component reguired. Information reguired 15 
shown in Table 40, Table 41 and Table 42 on Page 165. 


Step 3: Code of Component 


Gather length of staircase flight and floor to floor height from Table 40, Table 
41 and Table 42 on Page 165 and select Product Code. Select suitable 
component details based on values reguired. The Product Code SC-150 then 
selected which contains following properties and conforms to given data as 


above. 

Length of Flight = 3.0 m 
Floor to Floor Height =3.3m 
Thickness of precast staircase flight, = 150 mm 
Thickness of precast landing, = 150 mm 


Main Reinforcement : 


Precast staircase : - 
Bar 1 = R8-150 Bar6 -112-150 
Bar 2 = К8-150 Ваг7 = 112-200 
Bar 3 = 4116 Ваг8 -112-150 
Bar 4 = 112-200 Ваг9 =T12-150 
Bar 5 = 1116 Bar 10 = 5112 
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Landing slab : - 


Bar 1 = 2T10-150 
Bar 2 = 2T10-250 


Mid-landing slab : - 
Bar 1 = 2T10-100 Bar 4 = 2T10-250 
Bar 2 = 2T10-150 Bar 5 = T10-250 
Bar 3 = 2T10-150 Bar 6 = T10-250 
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Precast sguare column CS ГЭ 


1. Product description, specifications and reinforcement 
arrangement 105-107 


Table 23 108 


2. Dimension, section properties and reinforcement details 


Precast rectangular column 


1. Product description, specifications and reinforcement 
arrangement 
2. Dimension, section properties and reinforcement details 


Precast half slab (continuous supported) 


Product description, specifications and reinforcement 
arrangement 

Typical lattice girder detail 

Dimension, section properties and reinforcement details 
for: 


Table 24 
Table 25 





117-119 
Table 26 120 





Table 27 
Table 28 
Table 29 


SpanL=3m 
Span L=4 m 
SpanL=5m 


Precast hollowcore slab HCS 

1. Product description, specifications and reinforcement 
arrangement 

Precast prestressed plank 


1. Product description, specifications and reinforcement 
arrangement 
2. Dimension, section properties and reinforcement details 


J | Precast wall (load bearing) 


1. Product description, specifications and reinforcement 
arrangement 
2. Dimension, section properties and reinforcement details 





Table 30 
Table 31 
Table 32 
Table 33 








Precast wall (non-load bearing) 


1. Product description, specifications and reinforcement 
arrangement 
2. Dimension, section properties and reinforcement details 


151-155 
Table 39 156 


О 
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Product description, specifications and reinforcement 
arrangement 159-164 
2. Dimension, section properties and reinforcement details Table 40 
Table 41 
Table 42 


Product description, specifications and reinforcement 
arrangement 
2. Dimension, section properties and reinforcement details Table 43 
Table 44 


. Product description, specifications and reinforcement 
arrangement 175-176 
2. Dimension, section properties and reinforcement details Table 45 177 
. Product description, specifications and reinforcement 
arrangement 181-182 
n Dimension, section и . and reinforcement details Table 46 181 
Product description, [ИН and reinforcement 
© arrangement 185-190 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR BEAM (CONTINUOUS ВЕАМ) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 

PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 





опогггхоглолтоош 
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NOTES 


Code of component 
Breadth of component 
Height of component 
Span of component 


[i] - [i] ІШІ - [iv] 


[i] Types of Component 





| BR | Precast rectangular beam (simply supported) 


[ii] Breadth of Component 


Depends on component range 


[iii] Height of Component 


Depends on component range 


[iv] Span of Component 


Depends on span of the component 


Notation 

Mu = Maximum moment capacity at mid span during final stage 
V = Maximum shear capacity at the support during final stage 
W =  Uniformly distributed ultimate load during final stage 
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РВЕСАЗТ СОМРОМЕМТ 


А. РВЕСАЗТ RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 


PRECAST INVERTED T BEAM (CONTINUOUS ВЕАМ) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 

PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Breadth of component 
Height of component 
Span of component 


fi] - [i] ІШІ - [iv] 


[i] Types of Component 


Precast rectangular beam (continuous beam) 





[ii] Breadth of Component 


Depends on component range 


[iii] Height of Component 


Depends on component range 


[iv] Span of Component 


Depends on span of the component 


Notation 

Mmu = Maximum moment capacity at mid span during final stage 
Msu = Maximum moment capacity at support during final stage 
V = Maximum shear capacity at the support during final stage 


z 
| 


Uniformly distributed ultimate load during final stage 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 


m 


PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 

PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Breadth of component 
Height of component 
Span of component 


[i] - [i [i] - [iv] 


[i] Types of Component 





[ii] Breadth of Component 


Depends on component range 


[iii] Height of Component 


Depends on component range 


[iv] Span of Component 


Depends on span of the component 


Notation 

Mmi. = Maximum moment capacity at mid span during installation stage 
Vi = Maximum shear capacity during installation stage 

Wi = Uniformly distributed load during installation stage 

Mm. = Maximum moment capacity at mid span during final stage 

Ms. = Maximum moment capacity at support during final stage 

Vi = Maximum shear capacity during final stage 

Wi = Uniformly distributed ultimate load during final stage 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 


OW 


PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 

PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN NIB CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Breadth of component 
Height of component 
Span of component 


[i] - [i [i] - [iv] 


[i] Types of Component 


Precast edge beam -L shape (continuous beam) 





[ii] Breadth of Component 


Depends on component range 


ІШ Height of Component 


Depends on component range 


[iv] Span of Component 


Depends on span of the component 


Notation 

Mm. = Maximum moment capacity at mid span during installation stage 
Vi = Maximum shear capacity during installation stage 

Wi = Uniformly distributed load during installation stage 

Mm. = Maximum moment capacity at mid span during final stage 

Ms. = Maximum moment capacity at support during final stage 

М = Maximum shear capacity during final stage 

Ми = Uniformly distributed ultimate load during final stage 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 


oom» 


PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 

PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Width of component 
Depth of component 
Product series 





fi} - [i] [i] - [iv] 


[i] Types of Component 





Precast sguare column 


ІШ Width of Component 


Depends on component range 


[iii] Depth of Component 


Depends on component range 


[iv] Product Series 


Depends maximum аха! load of component 


Notation 

Mxi = Maximum moment capacity during installation stage design in x direction 
Myi = Maximum moment capacity during installation stage design in y direction 
Ni = Maximum axial load during installation stage design 

Mx = Maximum moment capacity during final stage design in x direction 

Му = Maximum moment capacity during final stage design in y direction 

Nr = Maximum axial load during final stage design 
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NOTES 


Code of component 
Width of component 
Depth of component 
Product series 


[i] - [i] [i] - [iv] 


[i] Types of Component 


Precast rectangular column 


[ii] Width of Component 





Depends on component range 


[iii] Depth of Component 


Depends on component range 


[iv] Product Series 


Depends on maximum аха! load of component 


Notation 

Ма = Maximum moment capacity during installation stage design for stronger axis 
Му = Maximum moment capacity during installation stage design for weaker axis 
Ni = Maximum axial load during installation stage design 

Миа = Maximum moment capacity during final stage design for stronger axis 

Му = Maximum moment capacity during final stage design for weaker axis 

Nr - Maximum axial load during final stage design 


For installation stage design, maximum moment shall be Ми only. 


For final stage design, maximum moment shall be Mx only. 
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PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
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PRECAST RECTANGULAR COLUMN 
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PRECAST HOLLOWCORE SLAB 
PRECAST PRESTRESSED PLANK 
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PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
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NOTES 


Code of component 
Thickness of component 
Overall thickness of component 


[i] [i] - [iii] 


[i] Types of Component 






Precast half slab 





[ii] Thickness of Component 


Depends on component range 


[iii] Overall Thickness of Component 


Depends on component range 


Notation 
Mu = Maximum moment capacity at mid span during final stage 
V = Maximum shear capacity at support during final stage 


Uniformly distributed ultimate load during final stage 
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PRECAST PRESTRESSED PLANK 
PRECAST WALL (LOAD BEARING) 
PRECAST WALL (NON-LOAD BEARING) 
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NOTES 


Code of Component 


HCS Precast hollowcore slab 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST ЗОЏАВЕ СОЦЈММ 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 


TLOMMDODPD 


PRECAST WALL (LOAD BEARING) 
PRECAST WALL (NON-LOAD BEARING) 
PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Thickness of component 


Overall thickness of component 
x L Product series 


ШІ - [i] - [iv] 


[i] Types of Component 


PSP Precast prestressed plank 


[ii] Thickness of Component 


Depends on component range 


[iii] Overall Thickness of Component 


Depends on component range 


[iv] Product Series 


Depends on the length of component 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 


-тоттоорр 


PRECAST WALL (NON-LOAD BEARING) 
PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Thickness of component 
Product series 





[i] [i] - [iii] 


[i] Types of Component 


Precast load bearing wall 


[ii] Thickness of Component 


Depends on component range 


[iii] Product Series 


Depends on maximum moment of the component 


Notation 
Mw = Maximum moment 
Nw = Ultimate axial load 
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PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 
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PRECAST STAIRCASE 

PRECAST CORBEL CONNECTION 
PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 
Thickness of component 
Length of component 
Height of component 


[i] [i] - ІШІ - [iv] 


[i] Types of Component 


Precast non-load bearing wall 






[ii] Thickness of Component 


Depends on component range 


[iii] Length of Component 


Depends on component range 


[iv] Height of Component 


Depends on component range 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 
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PRECAST CORBEL CONNECTION 
PRECAST COLUMN NIB CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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NOTES 


Code of component 


| Thickness of component 


[ l - [ii] 


[i] Types of Component 






Precast staircase 


[ii] Thickness of Component 








Depends on component range 
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РВЕСАЗТ СОМРОМЕМТ 


PRECAST RECTANGULAR ВЕАМ (SIMPLY SUPPORTED) 
PRECAST RECTANGULAR BEAM (CONTINUOUS BEAM) 
PRECAST INVERTED T BEAM (CONTINUOUS BEAM) 
PRECAST EDGE BEAM (CONTINUOUS BEAM) 
PRECAST SQUARE COLUMN 

PRECAST RECTANGULAR COLUMN 

PRECAST HALF SLAB (CONTINUOUS SUPPORTED) 
PRECAST HOLLOWCORE SLAB 

PRECAST PRESTRESSED PLANK 

PRECAST WALL (LOAD BEARING) 

PRECAST WALL (NON-LOAD BEARING) 

PRECAST STAIRCASE 
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PRECAST COLUMN МВ CONNECTION 
PRECAST HALF JOINT CONNECTION 
WET JOINT CONNECTION 
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